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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear-shaped cavities formed from billet; two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity Is formed by outer surface of round billet and outer surface 
of this cavity Is formed by inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOMUIfeHAH TPVBA 
(57) Abstract 

Mcnamooeaicie: b TpytSocTpocHKH. CymKocrt* sraocpeTeHHtt: npo<>Hm> BbmonaeB b Qj^e CHMuerpHQaofl 
KOMOBBanHH to *rpex KaiuietwftHux nojiocrefl. o^paaoeaHHbix M3 Tpy6noft saroroBKx. jn3e H3 kotodcjx 
conpsxacajcrrcH ucxxy co6ofi HapyxHwuH noeepxBOCTHvai yrnnpcHKbOC tiacreft c $opuHpoeaHHeM uexjjy 
hhmh TpcTben noJiocTH. npH axon BHyTpcHHMC noDepxHOcm AByx KaiuieBKABbtx nonocTCB o6pa30B*mj 
BByrpcHHeK noBepxaocTbio TpyuHOtt sarvroBXH, kx Bapyraxie noBepxHocm o6pa3oaaHw napyxHoft 
nosepxHOCTbio TpyoBod sanoroBXH. a BHyrpeHHHH noeepxHocrb cpe^Heft nonocrn o6pa3osaHa Rapyxaofi 
noeepxHocTbio Tpytisoft saroroexM. Hapyxnaa noBepxHocrb :rrott nonocTH o6pa30Baaa BHyrpcHBefi 
noBepxHOCTbio Tpy6aoH oaxxroBsui. 1 hh. 
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Description (OmcanKc ■aoopereHKHl: 



H30 6p CTCHMC OTHOCHTCR X <>6pa6oTXC MCTflJUlOO ^OBJICHKCU H M03BCT 6blTt» HCnOJnOOBaHO npn 

raroTOBncHHH Tpy6 c {tacouHUM npoQuneu, npmjavKUbix a xauecroe aaroroaox nnacTbipcA, 
ncnajibayeubuc Jljw BoccTaHOBneKxa rcpuennmocni eq^nzifatx. Htsjroiiba h rasoeux OBi»ra. 

M3DccTHa MKorony^csaH npoAonbHo-ro^pMpoeaHHaH Tpy6a. npmorraH 3a npororan. BbmanuamaH H3 
xpyrvtoa Tpy6iioa saroroBKM nyreM a^P^P 0 "aim* tpacTHmciow) cc noncpc^Horo cchchhh. Peryjmpya 
eeraramy RRanmcBanriH ponaxoa a oarorooKy h rx xojdwcctbo, mojkho Ha ojjhoH onpaaxe K3roraaniiBaTb 
Tpy6w c pa3mraa>ai npo$aneu. aro oco6chho bsukho pji* Tpy6, ncncjiusyeMbix n Kauecroe nnacrtrpeft n/ia 
pcuoHTa ooca^Hbix Tpy6. 

Hc^oormTKOw Taxoft Tpy6t4 hhjirctch oasiaaxaa crcnexo, Aefrpuauaa b uecrax aarwfca, vro yMeaunaer 
B03MOXHOCTb pactUKpCKRH nnacTwpa B xojioroie h yae/iauHBaeT crpanraaion^wc HanpaxeKaH a, xpowe 
toto. 6onbaxoe ko jiru cct p o KORtteHTpaTopoB HanpsuKemtR b uccrax iorw6a Tpytfbi. 

TexHaaecxaa saAawa, peinaeuaH K3o6percHHew, aaxmovaerca b yMCHbrnrmm nennrann* ocraTOMHoa 
ne^opwax^as atweTCWonffliw KpmsBbi npo^miH h bcbhxodoi npQAarcbHWX AcftapManaa Tpy6w. 



nocraBneHHan sagata pemaercfl 3a c*kt toto, uto b npo+anbHoa Tpyfle, npcauytopcTBeaBo ceapKOfi, 
BbmonaeaHOft c $aoasBbo« oeiKHMew npexjaura, oornacso K3o6pcmnuo. npo$am> BbaxuxocB b a^e 
CHMMcrpmBoA xo*/6HHan?aH ks Tpcx xannc»JAHbCX nonocrcfi, o6p*3oeaHHWX W3 Tpy6eoft saroTOBKR, flpc as 
KOTopboc conpRKacaarrcn uemffy co6ofl HapyaLHbtua noeepxHocTHua ynmpeHHHX aacrca: c fopMHpowa HHffu 
ucM^y hhmx TpcTfaeft nojxocra. npH 9tom BMyiye Haa e noeepxHocra A«y* Kanncfia^Kfaix nonocreft 
06pa3OBaRbi BHyrpcHHcfl noocpxHocruo TpyoHO* 3aroroeKK. ax HapyxHwe noBcpxHocni o6pa3oaaHbi 
aapyacHoa nooepxHoexbJO Tpytfnoft aaroroaxa. a BwyrpeHHHH noocpxHocTfc nanocni ofipaa o BaHa aapyacHOR 
noaepxtfOCTfaK) Tpy6aoa saroTOBxa. HapyaraaH nooepxHOCTb yroa nonoCTB oCpaaoBaHa BByTpcHHca 
noeepxHocTtjo Tpy$no& 3aroTOBM . 

B npq^iaro£Moa npo4«m>Hoft Tpyoe <5ara*naa aacrt* noaepxHOCTB TpytSw hbjwctch uaendo onacaHBoa 
oKpyjKHocTH, «rro 3Ha*orrcnbHO yMCHbtnacx kqjuwoctso KoanorrpaTQB HanpHXomH no ncpnucrpy Tpy6t>t h 
ycKTXHH paa^aHK npo$ajxa h nom»anacT npowHocrrts cchchkh npn pa3^aMc xpy6 a npoqpooe nx HcnomooaaHKH 
b KauecTBC iuiacrbipeft pjiR BoocraHoancHHH repMenniHocTH npn peuoeTe o6ca^Bboc kojiobb. Kpoue topo, 
ocraTOMHbie tnnpnmtsmsi w a caapooM nrac nocne paa^atni rpytibi b CKBaxKHc, Tax kzk 
BaxonvtCR a sohc wanoft «c«J>opMauHH. a ocranbHaH uacn> ncpHMcrpa (c^opMHpoaaHHbic 
: nonocTH) hucct nnaBBbie ncpcxoA" c "anoa i 



nqxHurrp BapyxHoft noeepxHocm npo^uibBoft TpyfiM HecKonbso 6arajnc BByrpcsaero nepHueTpa o6ca^Bofl 
Tpy6bi nnR ctxmpnm b^trtol, a KapyxHbdl ooHcaaHkift nHaurrp ucnunc auyipcuuero ^Baurrpa o6canBon 
Tpytfbt n/ifl o6ococ*jchhh c8o6qaBoro cnycaa a r w na mwu y. 

Mcno/ttooaaHHc opo^xnbBbix rpy6 a xaHccrac nnacTwpcM, ycraHaaraiBacwwx a uwrrax noapeHffcaHH 

(TpCtUBHW, UeCTHaH CKBD3BaH K0pp03RR. ^cp4opHpOBaHHWe OTBCpCTHH, H3H0C H Dp.) o6ca^HbOC XOJIOHH, 

bmcct pyc| npewMynKCTB no epagHCHino c TpaffwnHOHHbom ucrc^wa: iespotobtichhc npcxJiuibHoft TpyiSw «3 
ceapnofi saroTOBKJi ikxsbqjihct 3HawreJibHO caH3irrb pacxoAW na cc npOKSBcpcTBO; Tax kbr 
3HaMHrenfaBaa nacrb ncpKMCTpa Tpy6w jmnHcrca uacrtjo o nnc a aa ofl oapyxaocTH, rro ywcaunacx 
KorawecTBO KOHUCHTparoB, yBejnwHBacT nnomanb conpraocHOBCHHH npn pa^aue uexpy abinpaaaeKHoft 
ipytiaft h KanoHBOA a yBunraraaer Hanpmeascn cxpar«BaHMH; BaoicouocTb npHMCBCRnH npo^MnbHbcx 
-rpy6. aJjopMHpoaaHHWx a 6ytm*. noaBonsurr coapamrrb apcun pcuoBTa. ywcHwnHXb pacxoA MaTcpwanoB r 
scTparu np« pewoRTC uoBpcm^aaatx yttacraoa nnacTwpHUH KOBc^Roa nnuHbi, npoaaBonaTt. peitfORT b 
cxBaxMHax aa 3wa<orrenbHbix my6auax. noewcaxb Ha^oxHOCTt R ppnroB&mocm* o*q>cuoHTHpoBaKHoro 
yaacnLa. 

ripH ^opfkOipoaaifRR 6yHra R3 npcAnaracMoa npo^anbuoa Tpy6w aHawrcJibHO CBmaxrrcH npqnonbHbtc 
PfiQopuaiifm a cxpyiomaHRc Tpyt5w, Tax xax yxna^Ka brtkob npoAonbaofl Tpy6w npoH3Bonarcfi Ha j\bc 
onopbi yniHpcHHbix Macrefl xanncBHnBUx oonocrca. 

Kpowc xoro. npeAnaracMbia npo^anb hmcct ^pcrnrwayn MccTxocTb, r npn ^opifiSpoBauRR 6yirra He 
npoacxojDCBrr cMffiwi ccHCHMR. a RpH pa3womc hc Tpc6yeTc« flonomofTOitHbOC onepanaa a o6opyAoaaHRH 
jyia npaBKH Tpy6bi or cxpyuaaaHaa. 

npcAJiaracuaH xpytSa npn uaxcRManbHofl KOMnaxTHocTa ccuchrr hmcct HaRoanbODic paAaycw xpRBROHbi 

4>OpMbf CCVCHMH ^aOOHHOTO npO<t>HJlH. A MCU MCIlbUIC KpRBH3Ha 4>opUM CCUCHHR npO$H7ia. TCM MCHbDIC 

aspaexonoBaH pecype ruiacrrnMHOcmi npn ^opkcoaxc npo^nna a crane r npn pa3A al « cro b cxBaxaHC tcm 
weHbine Berarawa ocraTOMHbix HanpHRiCHaa. 

Ha Mcpreme R3o6paJKCHaa npo^wibHaH xpy6a nonepewoe ceMCHae. rf\e In2- xaiuieBRAHbie nanocTR. 3 
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npo^Hntnyio Tpy6y nanynaiOT oie^yiompw o6pa3ou. 

■mumi <^L^xrr Zl^L^2^ ^7"° Tpy ^ r 8 "P^n-po^rota, crane ropHaom-ajitHbna, 
oCccnevHBaxrr P^THayrou. KoHra^THwe Banpjwonw H Hamralie 
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Claims [Oopuyna K3o6pereHHHl: 

npo^wibHaH -n>y6a, npcHMymocTBCKHO caapHan. BunoraiamaH c ^aooHHbCM ocmchhcm npo$tum. 
ornjfwa»ina«c« tcw, uto npofcitjib BbmoJiHCH b bh^c oocucTpmHofl Kou&aianHn H3 rpcx Kamics^Hbix 
oonocreft. o6paoooaHHux m Tpy6nofl rsarxrrooKH, ^oe K3 Kcrropboc coapimacaiDTCH ucm^y co6oA 
HapyKHbOAi noocpXHocTHUH yumpcHHux Macrefl c ^opMnpoDaimcu mow hkub Tpe-rtetf nonocm. np« 

BHyXpCHKMC HOOepXHOCTVl flByX KaTtnCBKRHMX nOJlOCTCM o6paOOBaHW BRyrpcKHca noecpxKOCTbio 
Tpy^Hoft 3aroxoeKK. kx HapyxtHbie noocpxHoc-rM otipaooBaHbi Hapyacwofl noeepxifocTfaio Tpy6iioft sanoroBKis, 
a BHyrpcHHRflt noeepxHocn> cpqpieft nojiocnc o6pa3oeaHa Hapyxxioft noocpxHocrtgo TpytiHoft 3aroroBK« f 
Hapyjutan noacpxHOCTb yroft nanocru o6pa3oeana BnyrpcHHcft noBcpxHocrwo rpytmoft aaroroauc. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber— chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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